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57 ABSTRACT 

A flat tubular structure, which comprises two tubes 
arranged side by side and enclosed within an outer 
tube, with each of the inner tubes having a structure 
capable of bending but incapable of transmitting a 
twisting effort through the whole length when a torque 
is applied at one end, behaves such that when it is 
twisted at its one end, while holding its intermediate 
portion, its other end is twisted by the same amount, 
with its intermediate portion remaining flat without 
being twisted. 
Such a flat tubular structure is used as a flexible tube 
portion of an endoscope. When the intermediate por 
tion of such a flexible tube portion is located within the 
gullet, by turning a grip portion outside the body the tip 
portion within the body is turned by the same amount, 
as the grip portion and the intermediate portion is pre 
vented from turning since it bears against the gullet. 
With this construction, it is possible to observe the 
inside of the body at various angles without squeezing 
the windpipe, that is, with less pain to the patient. Also, 
an endoscope having a flexible tube portion of an in 
creased sectional area can be produced. 

8 Claims, 9 Drawing Figures 
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ENDoSCOPE 
BACKGROUND OF THE INVENTION 

Recently, the techniques concerning the construc 
tion and operation of endoscopes are quickly advanc 
ing, and now the endoscope is not a mere tool for ob 
serving the inside of the body but is also used as means 
for the treatment and extraction of poleave. As a con 
sequence, the number of requisite items accommo 
dated in the tube such as the pincette guide, water duct 
and air duct and also the diameter of the tube are in 
creasing. Increasing the diameter of the tube, however, 
means increased pain for the patient; particularly, with 
a tube greater in diameter than the size of the gullet, 
various inconveniences are encountered due to pres 
sure exerted to the windpipe. . . . . . . . . 
As another aspect, for varying the orientation of the 

endoscope inserted inside the body, which will be re 
quired for varying the direction of transmitted lightflux 
and image light flux through the light transmitting fiber 
bundle or varying the direction of flow of water, the 
tube tip is rotated by rotating the grip. Accordingly, the 
tube desirably has a circular sectional profile. How 
ever, the sectional profile of the gullet is normally 
rather flat, and which is not conformed to by the tube. 

OBJECTS 
An object of the invention is to increase the effective 

sectional area of the endoscope tube by making it flat 
and conforming it to the sectional shape of the gullet. 
Another object of the invention is to provide an en 

doscope, which has a flat flexible tube portion consti 
tuted by two tubes arranged side by side and united at 
the opposite ends, at least one of said tubes being flexi 
ble but incapable of transmitting a twisting motion 
through the whole length, said flexible tube portion 
behaving such that by twisting its end connected to a 
grip, while holding its intermediate portion, its tip is 
twisted by the same amount as its grip end with its 
intermediate portion remaining flat without being 
twisted. In this manner the inside of the body can be 
observed without giving pain to the gullet despite the 
large sectional area of the flexible tube portion. 
A further object of the invention is to provide an 

endoscope having a flexible tube portion, whose sec 
tional area remains unchanged when it is twisted, thus 
eliminating undesired compressive or tensile effects 
upon the items accommodated within it at the time of 
its twisting. 

SUMMARY 

The invention features an endoscope having a flexi 
ble tube portion including two tubes in a set, said tubes 
having a braided structure or a structure constituted by 
three helically wound strips arranged one over another, 
an intermediate one of said helical strip being wound 
oppositely with respect to the other helical strips. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side view, partly broken away, showing an 
endoscope, 
FIG. 2 is a section taken along line I-I, 
FIG. 3 is a fragmentary perspective view showing the 

construction of a flexible tube portion, 
FIG. 4 illustrates the behavior of the flexible tube 

portion when it is twisted, 
FIG. 5 is a schematic view of the endoscope in use, 
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2 
FIG. 6 is a fragmentary perspective view of part of 

another example of the flexible tube portion, and 
FIGS. 7, 8 and 9 are fragmentary perspective views 

showing part of further examples of the flexible tube 
portion. 
DETAILED DESCRIPTION OF THE INVENTION 
The endoscope according to the invention has a flexi 

ble tube portion 4, which comprises two inner tubes. 1 
of such material as a metal or a synthetic resin, these 
inner tubes having, for instance, a braided structure 
and being arranged side by side and secured to each 
other at the opposite ends, and an outer tube 3 cover 
ing the inner tubes via a helical strip 2 helically wound 
on the side-by-side arrangement of the two inner tubes. 
If it is necessary, each inner tube 1 may be provided 
with a helical metal strip 5 in close contact with its 
inner side. 
Light transmission fiber bundles, pincette guides, air 

ducts, water ducts and other necessary parts are in 
serted in each of the two inner tubes. 

In another example of the flexible tube portion, each 
of the two inner tubes, shown in FIG. 6 and generally 
indicated at 10, has a structure consisting of three heli 
cally wound strips 7, 8 and 9, with the intermediate 
helical strip 7 wound oppositely with respect to the 
other two helical strips. In a further example of the 
flexible tube portion 4, shown in FIG. 7, one of the two 
inner tubes, namely tube 1, has the aforementioned 
braided structure, while the other inner tube 10 has the 
structure consisting of three helical strips. In still fur 
ther examples of the flexible tube portion 4, shown in 
FIGS. 8 and 9, one of the inner tubes has the braided 
structure or structure formed by three helical strips, 
while the other inner tube 11 has a structure formed by 
a single helical strip. 

In general, in the flexible tube portion at least one of 
the inner tubes is flexible but is incapable of twisting. 
With such a construction of the flat flexible tube 

portion 4, by turning its one end (i.e. grip portion) 
while holding its intermediate portion against the gullet 
to which shape the intermediate portion conforms, its 
other end (i.e., its tip side) will be rotated in the same 
direction by the same amount of angle, with the inter 
mediate held portion prevented from rotating by the 
gullet and retaining the flat state without being twisted 
as shown in FIG. 4. 
To use the endoscope according to the invention for 

examining, for instance the stomach, it is inserted 
through the mouth into the body. At this time, an inter 
mediate portion of the flexible tube portion 4 is located 
in the gullet and serves the role of the aforesaid held 
portion. Thus, the orientation of the endoscope tip 
located within the stomach can be changed by turning 
the grip at the other end, without the windpipe being 
squeezed for the section of the flexible tube portion 
located within the gullet is not twisted at all but remains 
flat. In this way, the angle of the endoscope tip can be 
freely varied without giving any pain to the patient. 
As has been shown, since the flexible tube portion of 

the endoscope according to the invention has a flat 
shape conforming to the shape of the gullet, the sec 
tional area of the flexible tube portion may be made 
substantially the same as that of the gullet. Thus, the 
effective area of the flexible tube portion can be in 
creased, and hence a great number of items required 
for a greater number of treatment means and treatment 
purposes can be accommodated in the flexible tube 
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portion. Nevertheless, since the flexible tube portion is 
constituted by two inner tubes, at least one of which is 
flexible but incapable of twisting, by changing the angle 
of its tip its intermediate section located within the 
gullet remains flat and does not tend to squeeze or 
otherwise press the windpipe via the gullet, thus giving 
less pain to the patient. 
Further, since the sectional profile provides for in 

creased effective sectional area, it can be easily in 
serted (or swallowed) compared to an endoscope hav 
ing a cylindrical flexible tube portion of the same sec 
tional area. 

Furthermore, since at least one of the inner tubes of 
the flexible tube portion is flexible but is incapable of 
twisting, the sectional area of each inner tube will not 
be varied even when the flexible tube portion is twisted, 
so that undesired compressive or tensile effects on the 
items within the tube are eliminated. 
What is claimed is: 
1. An endoscope for insertion into the body through 

the mouth and into the gullet comprising a grip portion 
end located outside the body, an intermediate portion 
for location in the gullet, and a tip end, said intermedi 
ate portion being flexible and comprising two tubes 
arranged side by side, said two tubes being joined at 
said tip and grip portion ends, said intermediate portion 
including said two tubes comprising a fixed cross-sec 
tional non-circular shape having opposite sides thereof 
in parallel relation to conform to the shape of the gul 
let, said intermediate portion retaining said non-circu 
lar shape and bearing against the gullet to prevent rota 
tion of the intermediate portion held in the gullet while 
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4 
transmitting angular rotation of the grip portion end to 
the tip end so that said tip and grip portion ends rotate 
an equal amount. 

2. An endoscope according to claim 1, wherein said 
non-circular shape comprises said opposite parallel 
sides joined at their ends by circular segments. 

3. An endoscope according to claim 1, wherein each 
of said tubes is formed as a braided structure. 

4. An endoscope according to claim 1, wherein each 
of said tubes comprises: three helically wound strips 
arranged one over another, with an intermediate one of 
said helical strips being wound oppositely with respect 
to the other two helical strips. 

5. An endoscope according to claim 1, wherein one 
of said two tubes is formed as a braided structure, and 
the other of said two tubes comprises three helically 
wound strips arranged one over another, with an inter 
mediate one of said three helical strips being wound 
oppositely with respect to the two other helical strips. 

6. An endoscope according to claim 1, wherein one 
of said two tubes is formed as a braided structure, and 
the other tube comprises a single helically wound strip. 

7. An endoscope according to claim 1, wherein one 
of said tubes comprises three helically wound strips 
arranged one over another, with an intermediate one of 
said helical strips being wound oppositely with respect 
to the other two helical strips, and the other tube com 
prises a single helically wound strip. 

8. An endoscope according to claim 1, wherein at 
least one of said tubes is made of a metal material. 
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